Alpha-tocopheryl phosphate is a novel apoptotic agent.
Alpha-tocopheryl succinate (TOS) is a well-known potent and selective apoptotic agent. This apoptotic activity has been ascribed to its detergent-like property which is also shared by the structurally related compound, alpha-tocopheryl phosphate (TOP). TOP meets the structural requirements that have been described for the apoptotic activity of TO esters, i.e. the combination of three structural, one functional, one signalling and one hydrophobic domain. In this study, we have investigated the effect of TOP on the osteosarcoma cell line MG-63 using TOS as a reference compound. As compared with TOS, TOP showed a higher proliferative and apoptosis inducing activity on the MG-63 cancer cell line. The cytotoxic effect of TOP and TOS seems to be due to the effect of the intact compounds, since only a minor conversion into alpha-tocopheryl (TO) could be detected. EPR experiments showed that TOS and TOP reduced membrane fluidity, whereas TO had no effect. In addition, induction of erythrocyte hemolysis by TOP depended on the pH. These results suggest that the detergent-like activity of these compounds might be involved in their biological effect. Due to the potent biological activities, TOP might be clinically useful.